Amyloid fibril formation by human stefins: Structure, mechanism & putative functions.
Many questions in the field of protein aggregation to amyloid fibrils remain open. In this review we describe predominantly in vitro studies of oligomerization and amyloid fibril formation by human stefins A and B. In human stefin B amyloidogenesis in vitro we have observed some general and many specific properties of its prefibrillar oligomers and amyloid fibrils. One characteristic feature in common to stefins and cystatins (and possibly some other amyloid proteins) is domain-swapping. In addition to solution structure of the domain-swapped dimer of stefin A, we recently have determined 3D structure of stefin B tetramer, which proved to be composed from two domain-swapped dimers, whose interaction occurs by a proline switch in the loop surrounding the conserved Pro 74. Studying the mechanism of fibril formation by stefin B, we found that the nucleation and fibril elongation reactions have energies of activation (E(a)'s) in the range of proline isomerisation, strongly indicating importance of the Pro at site 74 and/or other prolines in the sequence. Correlation between toxicity of the prefibrillar oligomers and their interaction with acidic phospholipids was demonstrated. Stefin B was shown to interact with amyloid-beta peptide of Alzheimer's disease in an oligomer specific manner, both in vitro and in the cells. It also has been shown that endogenous stefin B (with E at site 31) but especially the EPM1 mutant R68X and Y31-stefin B variant, and to a lesser extent EPM1 mutant G4R, are prone to form aggregates in cells.